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HCoV-NL63, the fourth human coronavirus, has 
been isolated recently from children with respira¬ 
tory tract infections, including upper respiratory 
infection, bronchiolitis, and pneumonia. The 
virus has been also detected in immunocompro¬ 
mised adults with respiratory tract infections. A 
total of 118 nasopharyngeal swab samples from 
118 hospitalized young children aged less than 
2 years with bronchiolitis who were not infected 
with human respiratory syncytial virus, influenza 
AorB, orhuman metaneumovirus were selected. 
Three (2.5%) of the 118 samples were positive for 
HCoV-NL63 by reverse transcription-polymerase 
chain reaction tests. HCoV-NL63 may be one of 
the causative agents of bronchiolitis in young 
children. J. Med. Virol. 75:463-465, 2005. 
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INTRODUCTION 

Coronaviruses, a genus of the Coronaviridae family, 
have been identified in humans and animals and are 
divided genetically and serologically into four groups 
[Holmes and Lai, 1996]. Three strains of coronaviruses, 
HCoV-229E, HCoV-OC43, and severe acute respiratory 
syndrome-associated coronavirus (SARS-CoV), have 
been associated with various respiratory illnesses in 
humans ranging from common cold to severe pneumo¬ 
nia. HCoV-229E and HCoV-OC43, which were discov¬ 
ered as causes of the common cold in the 1960s [Holmes 
and Lai, 1996], belong to group 1 and group 2, res¬ 
pectively. Both strains have been identified occasionally 
as agents of lower respiratory tract infections in infants, 
older adults, and immunocompromised hosts [McIntosh 
et al., 1974; Nicholson et al., 1997; Glezen et al., 2000]. 
SARS-CoV, which was identified as a pathogen causing 
severe respiratory illnesses in 2003, belongs to group 4 
[Ksiazek et al., 2003]. 

A new human coronavirus, NL63 (HCoV-NL63), was 
discovered first from a 7-month-old Dutch child with 
bronchiolitis and conjunctivitis by van der Hoek et al. 


[2004]. Fouchier et al. [2004] also identified the new 
human coronavirus (HCoV-NL) from an 8-month-old 
boy with pneumonia. Since no official name has been 
given to the new human coronavirus by the Interna¬ 
tional Committee on Taxonomy of Viruses yet, the name 
“HCoV-NL63” was used tentatively to designate the 
virus in this study. Since their sequence studies showed 
that HCoV-NL63 was related most closely to HCoV- 
229E, it was classified into group 1 [Fouchier et al., 2004; 
van der Hoek et al., 2004]. These two studies showed 
that the virus seemed to be associated with non-fatal 
upper and lower respiratory tract infection in young 
children and immunocompromised adults. 

In this study, nasopharyngeal swab samples obtained 
from hospitalized young children with bronchiolitis 
were investigated for the presence of HCoV-NL63. 

MATERIALS AND METHODS 
Patients 

From October 2002 to September 2003, a total of 
118 nasopharyngeal swab samples were collected from 
118 children aged less than 2 years who were diagnosed 
as having bronchiolitis and admitted to hospitals in 
Sapporo, Japan. All of the samples were collected after 
excluding the possibility of infection with hRSV or 
influenza A or B by rapid antigen detection tests and 
excluding the possibility of infection with human 
metaneumovirus (hMPV) by a reverse transcription- 
polymerase chain reaction (RT-PCR) test [Ebihara et al., 
2004]. The median age of the children was 11.5 months. 
The male-to-female ratio was 1.7 to 1. All samples were 
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TABLE I. Detection of HcoV-NL63 in 2002—2003 


Periods 

Positive no./no. tested 

October 2002-November 2002 

0/20 

December 2002-January 2003 

0/26 

February 2003-March 2003 

3/22 

April 2003—May 2003 

0/38 

June 2003-July 2003 

0/8 

August 2003-September 2003 

0/4 


collected after obtaining informed consent from the 
children’s parents. 

RT-PCR Test and Sequencing 

Total RNA was extracted from each sample by using 
the RNAzolTMB (TEL-TEST, Inc., Friendswood, TX) 
method according to the manufacturer’s protocol. cDNA 
was synthesized from total RNA by using a First-Strand 
cDNA Synthesis Kit (Amersham Pharmacia Biotech, 
Piscataway, NJ). The PCR primers used for detection of 
HCoV-NL63 have been published previously [van der 
Hoek et al., 2004]. Two primer pairs were used for a 
nested PCR to detect a 169-nucleotide replicase lb gene 
fragment of HCoV-NL63. A forward primer with a 
sequence of 5'-GTGATGCATATGCTAATTTG-3' and a 
reverse primer with a sequence of 5'-CTCTTGCAGG- 
TATAATCCTA-3' were used for the first PCR. The 
second PCR was performed by using a forward primer 
with a sequence of 5'-TTGGTAAACAAAAGATAACT-3' 
and a reverse primer with a sequence of 5'-TCAATGC- 
TATAAACAGTCAT-3'. Sequencing of the PCR products 
was performed by using a BigDye terminator cycle 
sequencing ready reaction kit (Perkin-Elmer Applied 
Biosystems, Foster, CA) with an ABI Prism 310 genetic 
analyzer (Perkin-Elmer Applied Biosystems). 

RESULTS 

RNA sequences of HCoV-NL63 were detected in 
samples from 3 (2.5%) of the 118 children with bron¬ 
chiolitis. Three (13.6%) of 22 samples collected in 


February and March were positive for HCoV-NL63 
(Table I). Direct sequencing of the PCR products of the 
three samples showed that the sequences were identical 
to the sequence of HCoV-NL63 (GenBank accession 
number AY567487). Clinical and laboratory features of 
the three patients positive for HCoV-NL63 are shown in 
Table II. The three patients had no underlying disease. 
All three patients suffered from expiratory wheezing, 
fever, cough, and nasal discharge. Two patients pre¬ 
sented with tachypnea. One girl (case 2) developed 
hoarseness and barking cough after admission, and she 
was diagnosed as also having laryngotracheobronchitis. 
Maximum temperature ranged from 39.0 to 40.3°C. The 
duration of fever and expiratory wheezing ranged from 
1 to 4 days and from 3 to 7 days, respectively. Radio¬ 
graphs of the chest showed emphysematous changes in 
two patients. 

DISCUSSION 

Bronchiolitis is an acute, inflammatory respiratory 
illness in children occurring mainly in the first 2 years of 
life. hRSV is the virus detected most frequently 
detected virus in patients with bronchiolitis, reported 
detection rates being 50%-60% [Andreoletti et al., 2000; 
Papadopoulos et al., 2002; Jartti et al., 2004]. Respira¬ 
tory picornavirus is the second-most frequent agent, and 
has been detected in 20%-40% of bronchiolitis cases 
[Andreoletti et al., 2000; Papadopoulos et al., 2002; 
Jartti et al., 2004]. hMPV, which has been recognized 
recently as a causative agent as bronchiolitis, was pre¬ 
sent in 11%-16% of bronchiolitis cases [Jartti et al., 
2004; Xepapadaki et al., 2004]. The detection rate of 
HCoV-229E and HCoV-OC43 in bronchiolitis cases has 
been reported to be only 2% [Papadopoulos et al., 2002; 
Jartti et al., 2004]. However, there are other causative 
agents of bronchiolotis that remain to be discovered, van 
der Hoek et al. [2004] reported an infant with bronch¬ 
iolitis caused by HCoV-NL63. In this study, HCoV-NL63 
was detected in 2.5% of the bronchiolitis cases, indicat¬ 
ing that HCoV-NL63 may be one of the causative agents 
of bronchiolitis. 


TABLE II. Clinical and Laboratory Features of Three Patients Positive for HcoV-NL63 



Case 1 

Case 2 

Case 3 

Sampling date 

14 February, 2003 

19 March, 2003 

28 March, 2003 

Age 

1 year 11 months 

1 year 6 months 

1 year 3 months 

Sex 

F 

F 

F 

Presenting symptoms 

Rhinorhoea, cough, 
wheezing, fever 
(max: 39.6°C) 

Rhinorhoea, barking cough, 
wheezing, tachypnea, 
hoarseness, fever 
(max: 40.3°C) 

Rhinorhoea, cough, 
wheezing, tachypnea, 
fever (max: 39.0°C) 

Duration of fever (days) 

1 

4 

4 

Duration of wheezing (days) 

3 

3 

7 

Clinical signs 

Expiratory wheezing 

Inspiratory and expiratory 
wheezings, subcostal 
retraction 

Expiratory wheezing 

Chest X ray 

No abnormality 

Emphysematous change 

Emphysematous change 

WBC (leukocytes/pl) 

7,900 

16,200 

12,140 

CRP (mg/dl) 

0.26 

0.3 

1.04 


F, female; WBC, white blood cells; CRP, C reactive protein. 
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Fouchier et al. [2004] reported that HCoV-NL63 was 
detected in 4 (2.9%) of 139 patients with respiratory 
tract infections of unknown etiology. Since the incidence 
of HCoV-NL63 in patients with respiratory tract infec¬ 
tions varies depending on several factors such as age, 
season, year, and clinical diagnosis, it is difficult to 
determine the true incidence of the virus. Previous 
studies showed that outbreaks of HCoV-229E and 
HCoV-OC43 occur every 2-3 years [McIntosh et al., 
1970; Hambre and Beem, 1972]. If outbreaks of HCoV- 
NL63 occur every 2-3 years and this 1-year study was 
performed in non-outbreak year, there is the possibility 
of underestimation in this data. In studies by the two 
Dutch groups, all of the samples positive for HCoV-NL63 
were collected in winter. In this study, all the three 
positive samples were collected in February and March, 
which is a winter season in Sapporo. This suggests that 
HCoV-NL63 may have a seasonal peak in winter in 
Japan as well as in The Netherlands. Although van der 
Hoek et al. [2004] suggested the cocirculation of multiple 
subgroups of HCoV-NL63, the sequences of three HCoV- 
NL63 detected in this study were completely identical to 
that of HCoV-NL63 (GenBank accession number 
AY567487). 

Three nasopharyngeal samples from the three 
patients were inoculated on LLC-MK2 cells. However, 
no cytopathic effect was observed during a 3-week 
culture period (data not shown). The two Dutch groups 
initially carried out virus isolation of HCoV-NL63 on 
tertiary monkey kidney cells, and LLC-MK2 cells or 
Vero cells were used for subsequent virus propagation 
[Fouchier et al., 2004; van der Hoek et al., 2004]. 
Tertiary monkey kidney cells may be more sensitive 
than LLC-MK2 cells for initial isolation of HcoV-NL63. 

To our knowledge, this is the first report on HCoV- 
NL63 infections and the incidence of HCoV-NL63 
infection in children with bronchiolitis in Asia. This 
study suggests that HCoV-NL63 may be widespread 
throughout the world and is one of the causative agents 
of acute respiratory wheezing in young children. To 
clarify the clinical impact of HCoV-NL63, further 
surveillance in various age groups and various clinical 
groups is needed. 

ACKNOWLEDGMENTS 

Nasopharyngeal swab samples were kindly pro¬ 
vided by Dr. Naofumi Kajii of Ebetsu City Hospital, 
Dr. Hiroyuki Sawada of Hokkaido Social Insurance 


Hospital, and Dr. Mutsuko Konno of Sapporo Kosei 
General Hospital. We also thank Dr. Kunihiko 
Kobayashi, eremitus professor of Hokkaido University, 
for giving us suggestions and Stewart Chisholm for 
proofreading the article. 

REFERENCES 

Andreoletti L, Lesay M, Deschildre A, Lambert V, Dewilde A, Wattre P. 
2000. Differential detection of rhinoviruses and enteroviruses RNA 
sequences associated with classical immunofluorescence assay 
detection of respiratory virus antigens in nasopharyngeal swabs 
from infants with bronchiolitis. J Med Virol 61:341—346. 

Ebihara T, Endo R, Kikuta H, Ishiguro N, Ishiko H, Hara M, Takahashi 
Y, Kobayashi K. 2004. Human metapneumovirus infection in 
Japanese children. J Clin Microbiol 42:126—132. 

Fouchier RA, Hartwig NG, Bestebroer TM, Niemeyer B, de Jong JC, 
Simon JH, Osterhaus AD. 2004. A previously undescribed corona- 
virus associated with respiratory disease in humans. Proc Natl 
Acad Sci USA 101:6212-6216. 

Glezen WP, Greenberg SB, Atmar RL, Piedra PA, Couch RB. 2000. 
Impact of respiratory virus infections on persons with chronic 
underlying conditions. JAMA 283:499—505. 

Hambre D, Beem M. 1972. Virologic studies of acute respiratory disease 
in young adults. V. Coronavirus 229E infections during six years of 
surveillance. Am J Epidemiol 96:94—106. 

Holmes KV, Lai MC. 1996. Coronaviridae. In: Fields BN, Knipe DM, 
Howley PM, editors. Fields virology, 3rd edn. Vol 1. Philadelphia: 
Lippincott-Raven Press, pp 1075—1093. 

Jartti T, Lehtinen P, Vuorinen T, Osterback R, van den Hoogen B, 
Osterhaus AD, Ruuskanen O. 2004. Respiratory picornaviruses 
and respiratory syncytial virus as causative agents of acute 
expiratory wheezing in children. Emerg Infect Dis 10:1095—1101. 
Ksiazek TG, Erdman D, Goldsmith CS, Zaki SR, Peret T, Emery S, Tong 
S, Urbani C, Comer JA, Lim W, Rollin PE, Dowell SF, Ling AE, 
Humphrey CD, Shieh WJ, Guarner J, Paddock CD, Rota P, Fields B, 
DeRisi J, Yang JY, Cox N, Hughes JM, LeDuc JW, Bellini WJ, 
Anderson LJ. 2003. A novel coronavirus associated with severe 
acute respiratory syndrome. N Engl J Med 348:1953—1966. 
McIntosh K, Kapikian AZ, Turner HC, Hartley JW, Parrott RH, 
Chanock RM. 1970. Seroepidemiologic studies of coronavirus 
infection in adults and children. Am J Epidemiol 91:585—592. 
McIntosh K, Chao RK, Krause HE, Wasil R, Mocega HE, Mufson MA. 
1974. Coronavirus infection in acute lower respiratory tract disease 
of infants. J Infect Dis 130:502—507. 

Nicholson KG, Kent J, Hammersley V, Cancio E. 1997. Acute viral 
infections of upper respiratory tract in elderly people living in the 
community: Comparative, prospective, population based study of 
disease burden. BMJ 315:1060—1064. 

Papadopoulos NG, Moustaki M, Tsolia M, Bossios A, Astra E, 
Prezerakou A, Gourgiotis D, Kafetzis D. 2002. Association of 
rhinovirus infection with increased disease severity in acute 
bronchiolitis. Am J Respir Crit Care Med 165:1285—1289. 
van der Hoek L, Pyre K, Jebbink MF, Vermeulen-Oost W, Berkhout RJ, 
Wolthers KC, Wertheim-van Dillen PM, Kaandorp J, Spaargaren J, 
Berkhout B. 2004. Identification of a new human coronavirus. Nat 
Med 10:368-373. 

Xepapadaki P, Psarras S, Bossios A, Tsolia M, Gourgiotis D, Liapi- 
Adamidou G, Constantopoulos AG, Kafetzis D, Papadopoulos NG. 
2004. Human metapneumovirus as a causative agent of acute 
bronchiolitis in infants. J Clin Virol 30:267—270. 


